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1
INTERFACE FOR ACTUATING A DEVICE

TECHNICAL FIELD

The present invention relates to an interface for actuating a
device, and particularly, although not exclusively to an inter-
face for actuating a wrist watch.

BACKGROUND

Various personal devices such as watches, mobile phones,
portable computing devices include one or more control inter-
faces which allow a user to control the device. These control
interfaces may include one or more switches or buttons which
are arranged to be manipulated by a user. These switches or
buttons may be pressed, flipped, touched or otherwise
manipulated by a user so that commands can be entered into
the device.

The general structure of these control interfaces may
include an external button or switch which is disposed on the
exterior of adevice’s housing. These buttons are usually quite
robust and is arranged to receive digital force from a user.
Once these buttons or switches are manipulated by a user, the
switches or buttons may transfer this force from the user’s
manipulation through the button to a more delicate actuator
within the device housing.

Whilst these control interfaces provide a suitable method
for users to control the device, these control interfaces may be
a conduit for liquids or debris to enter the housing. Further-
more, some buttons or switches may protrude from a housing
of the device and in turn risk being damaged during the
service life of the device.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention,
there is provided an interface for actuating a device compris-
ing:

a boss member arranged to be extended from a shaft to
receive a user’s manipulation, wherein when the boss mem-
ber receives the user’s manipulation, the boss member is
arranged to project the shaft to an actuating position arranged
to actuate the device.

In an embodiment of the first aspect, the boss member is
arranged to extend from the shaft when the boss member is
rotated.

In an embodiment of the first aspect, the boss member is
engaged to the shaft by a screw thread arrangement.

In an embodiment of the first aspect, the interface further
comprises a crown arranged to at least partially enclose the
boss member.

In an embodiment of the first aspect, the crown is arranged
to snugly receive the boss member.

In an embodiment of the first aspect, the crown is arranged
to rotate the boss member when the crown member is rotated.

In an embodiment of the first aspect, the crown is annular.

In an embodiment of the first aspect, the boss member
includes an annular ring arranged to contact the crown such
that the crown is able to rotate the boss member when the
crown is rotated.

In an embodiment of the first aspect, the interface further
includes a resilient arrangement arranged to withdraw the
shaft from an actuating position.

In an embodiment of the first aspect, the resilient arrange-
ment is a spring.

In an embodiment of the first aspect, the interface is
arranged to actuate an actuator of a device.
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In an embodiment of the first aspect, the shaftis arranged to
contact the actuator of the device.

In an embodiment of the first aspect, the shaftis arranged to
apply pressure to the actuator of the device.

In an embodiment of the first aspect, the interface is
arranged to be implemented within a housing of the device.

In an embodiment of the first aspect, the actuator is housed
within the housing.

In an embodiment of the first aspect, the interface is
arranged to provide communication between the actuator and
the exterior of the housing.

In an embodiment of the first aspect, the interface further
comprises a detent arranged to resist the shaft from projecting
pass a predetermined distance.

In an embodiment of the first aspect, the shaft includes a
shoulder arranged to abut the detent at the predetermined
distance.

In an embodiment of the first aspect, the interface includes
a collar arranged to prevent the boss member from extending
pass a predetermined distance from the shaft.

In an embodiment of the first aspect, the shaftis arranged to
contact the actuator.

In an embodiment of the first aspect, the shaftis arranged to
apply pressure to the actuator.

In an embodiment of the first aspect, the interface further
comprises a sealing arrangement arranged to resist debris or
liquids from travelling through the interface.

In an embodiment of the first aspect, the sealing arrange-
ment includes at least one o-ring.

In an embodiment of the first aspect, the interface further
comprises a cover arranged to at least partially cover the
crown.

In an embodiment of the first aspect, the device is a wrist
watch.

In an embodiment of the first aspect, the device is a phone.

In an embodiment of the first aspect, the device is a medical
device.

In accordance with a second aspect of the present inven-
tion, there is provided a method of actuating a device com-
prising the steps of:

rotating a crown to extend a boss from a housing of the

device;

manipulating the boss when the boss is extended from the

housing of the device; and

transmitting the manipulation received by the boss to a

shaft, wherein when the manipulation is transmitted to
the shaft, the shaft is arranged to actuate an actuator of
the device.

In an embodiment of the second aspect, the manipulation
includes a pressing action by a user.

Inan embodiment of the second aspect, the crown is rotated
to withdraw the boss into the housing of the device.

In an embodiment of the second aspect, the device is a
watch.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be
described, by way of example, with reference to the accom-
panying drawings in which:

FIG. 1 is a front view of an interface for actuating a device
implemented on a wrist watch in accordance with one
embodiment of the present invention;

FIG. 2A is an exploded view of the interface of FIG. 1 when
the crown is manipulated by a user;
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FIG. 2B is an exploded view of the interface of FIG. 1 when
the boss member is in an initial position after the crown has
been manipulated by a user; and
FIG.2C is an exploded view of the interface of FIG. 1 when
the shaft is in an actuating position;

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1 there is illustrated an embodiment of an
interface for actuating a device comprising: a boss member
arranged to be extended from a shaft to receive a user’s
manipulation, wherein when the boss member receives the
user’s manipulation, the boss member is arranged to project
the shaft to an actuating position arranged to actuate the
device.

In this embodiment, the interface 100 is arranged to be
disposed on a wrist watch 104 so as to provide an interface
100 between a user and internal actuators of the watch 104. In
FIG. 1, the interface 100 is arranged to operate with a wrist
watch 104. However, the interface 100 may also be imple-
mented with or without modification or adapted for use with
any other electronic, electric, mechanical or medical device
including, but not limited to, mobile phones, personal elec-
tronic devices or medical devices, computing devices or any
other devices which has one or more actuators for manipula-
tion.

As shown in FIG. 1, the interface 100 is disposed on the
housing 102 of a wrist watch 104 such that the interface 100
allows for communications between the components of the
wrist watch 104 inside the housing 102 and exterior of the
housing 102. Preferably, a boss member 106 and a crown 108
which forms part of the external arrangement 110 of the
interface 100 are disposed adjacent to the exterior of the
housing 102 so as to provide an arrangement 110 for user
manipulation. In this example, the housing 102 includes an
optional cover 112 which partially covers the crown 108 so as
to provide additional protection to the external arrangements
of the interface 100.

During operation, the interface 100 is arranged to commu-
nicate a user command, such as a user manipulation in the
form of digital depression from a user onto an actuator of the
watch 104. Preferably, the interface 100 is able to communi-
cate this digital pressure by a resilient projection which
projects into the watch to contact with an actuator (not shown)
and when the digital pressure is released, the projection is
retracted away from the watch actuator.

Preferably, the interface 100 includes a crown 108 which is
in communication with a boss member 106. In turn, the boss
member 106 is engaged with a shaft 114 arranged to resil-
iently project through a watch housing 102 so as to commu-
nicate with a watch actuator. Further details describing the
boss member 106, the crown 108 and the shaft 114 is
described below with reference to FIGS. 2A, 2B and 2C.

With reference to FIGS. 2A, 2B and 2C, a cut away cross
sectional view of an embodiment of the interface 100 as
implemented within the wrist watch housing 102 is shown. In
this embodiment, the crown 108 is an annular member which
is snugly seated into the watch housing 102. The crown 108
also surrounds snugly an annular boss member 106 and pret-
erably, the crown 108 is arranged to drive and rotate the boss
member 106 when the crown 108 is rotated in any one direc-
tion. The operational arrangement between the crown 108
and the boss members 106 may be implemented by numerous
methods, but preferably, the boss member 106 includes an
annular plastic or rubbery ring seal disposed between the
crown 108 and the boss member 106. This seal in turn
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increases the friction between the crown 108 and the boss
member 106 such that a rotation of the crown 108 will drive
the boss member 106 to rotate whilst also allowing the boss
member 106 to be translated along the axis of rotation of the
crown 108 and boss member 106 so that the boss member 106
may be projected or retracted during the operation of the
interface 100. In other examples, the boss member 106 may
be made from a high friction material or coated with a high
friction material so that the boss member 106 itself will form
the necessary friction requirements to be rotated by the crown
108 during use.

In the embodiments shown, the boss member 106 is also
engaged to a shaft 114 such that when the boss member 106
is rotated, the boss member 106 extends from the shaft 114 to
create a cavity 116 between the boss member 106 and the
crown 108. In this process, the shaft 114 and the boss member
106 is thereby extended when the crown 108 is rotated by the
user such that the boss member 106 protrudes from the inter-
face 100 and further protrudes to the exterior of the housing
102. Once in this protruded position, the boss member 106 is
arranged to receive digital pressure from a user. Preferably,
this digital pressure is the pressing action of the boss member
106 in the opposite direction to the protrusion. Once the boss
member 106 receives this digital pressure, the pressure is
transmitted to the shaft 114 and as a result, the shaft 114 is
translated into an actuating position 116. This position may
include a penetration of the housing 102 to contact or apply
pressure to an actuator or invoke an electromagnetic interfer-
ence with an actuator within the housing 102 of the wrist
watch.

As shown in FIGS. 2A, 2B and 2C, the boss member 106 is
engaged to the shaft 114 by a screw/thread arrangement 118
which is similar in operation to thread arrangements of a jack
screw. This screw/thread arrangement 118 allows the boss
member 106, when driven to be rotated by the crown 108, to
be extended from the shaft 114 as the thread arrangement of
the boss member 106, when operating with the shaft’s thread
arrangement causes the entire screw thread arrangement 118
to expand so that the boss member 106 is translated along the
boss member’s rotational axis. As shown in FIG. 2B, the
result of'this translation of the boss member 106 relative to the
shaft 114 is that a cavity 116 defined by the boss member 106
and the crown 108 expands. By increasing the volume of this
cavity 116, the space allows the boss member 106 to be
depressed into the cavity 116 which in turn allows the boss
member 106 and the engaged shaft 114 to be translated
towards the interior of the wrist watch housing 102. This
action is clearly shown with reference to FIG. 2C.

Once the boss member 106 is depressed into the cavity 116
by a user’s digital pressure, the shaft 114 is then driven into
the housing 102 and thus causes the shaft 114 to move
towards the interior of the housing 102. Preferably, this is the
actuating position 150 of the wrist watch or any other suitable
device whereby the actuators of the wrist watch or other
suitable device is actuated. The movement of the shaft 114 is
preferably resilient so that when the digital pressure is
removed from the boss member 106, both the shaft 114 and
the boss member 106 return to the initial position 122
whereby the boss member 106 protrudes from the housing
102. As shown in FIGS. 2A, 2B and 2C, the resilience in the
shaft and boss member may be provided by a spring 130
which can be positioned in a suitable position to provide
resilience to the shaft 114 and boss member 106. In other
examples, an alternative resilient structure may be used to
return the shaft 114 to the initial position 122.

When the shaft 114 is driven through the housing 102 to its
actuating position 150, the actual position of the shaft 114
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may vary depending on the design of the device in which the
interface 100 is implemented. In the examples shown in
FIGS. 1, 2A, 2B and 2C, the actuating position 150 requires
that the shaft 114 penetrates the housing 102 so as to contact
an actuator (not shown). In some other examples, the shaft
114 may be required to apply a physical pressure to an actua-
tor, whereas in another example, the shaft 114 does not need
to penetrate the housing 102, but may simply apply a gentle
pressure to an actuator within the interior of the housing 102
through a waterproof membrane disposed between the shaft
114 and the actuator of the device. In yet another embodi-
ment, particularly where the actuators of the wrist watch or
other device operates on capacitative switching, which oper-
ates by detecting a change in electrical current or electrical
capacitance of a switch, the shaft 114 may simply touch or
become proximal to a capacitative switch so that the capaci-
tance or electrical field of the switch is altered. In these
examples, it is preferable, that the shaft 114 and/or the boss
member 106 are made from a electrically conductive material
which provides a grounding effect or field altering effect
when a user manipulates the boss member 106.

In the example embodiments illustrated in FIGS. 1, 2A, 2B
and 2C, the interface 100 further includes an seat 160
arranged to abut against the housing 102 so as to provide a
detent arranged to abut against a shoulder 162 of the shaft 114
during use. This seat 160, which is preferably annular, is
advantageous in that it is able to stop the shaft’s penetration
into the housing 102 which in turn protects the actuators
within the housing 102 from damage by excess force applied
by a user on the boss member 106. In addition, the seat 160
also provides a barrier to resist debris or liquids from entering
the housing 102 through the interface 100.

As shown in FIGS. 1, 2A, 2B and 2C, the interface further
includes a water resistant arrangement 166 to resist liquids or
debris from entering the housing through the interface. As
shown in the examples illustrated by FIGS. 1 to 2C, the
arrangement includes a series of plastic 0-rings 166A which
form a snug water resistive barrier between the housing 102
and the shaft 114.

Once the user releases the digital pressure from the boss
member 106, the resilient arrangement 130 within the inter-
face 100 forces the boss member 106 to return to its initial
position 120 which in turns withdraws the shaft 114 from the
actuator whilst returning the boss member 106 to protrude
from the housing. At this point, the user can repeatedly apply
digital pressure onto the boss member 106 if the user desires
to further manipulate the interface 100 to issue additional
commands to the watch or other device. However, when the
user has completed his or her manipulation procedure, the
user may rotate the crown 108 in a locking direction (opposite
to the release direction) which in turns, rotate the boss mem-
ber 106 to withdraw the boss member 106 from the initial
position 120 into the housing 102 to a parked position.

One or more embodiments of the interface 100 are advan-
tageous in that the interface provides various barriers to resist
debris or liquids from entering the housing through the inter-
face. This includes, without limitations, the water resistant
arrangement 166 and the snug fit of the boss member 106,
crown 108, shaft 114 and seat 160 within the interface 100
which all act as various barrier layers to resist foreign debris
or liquids from entering the housing 102 whilst permitting
actuators from within the housing to be manipulated by a
user’s digital pressure.

The present embodiments described herein are considered
in all respects as illustrative and not restrictive. Persons
skilled in the art will appreciate that numerous modifications
and/or variations may be made to the invention as shown in
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the various embodiments. These modifications or variations
may be made thereto without departing from the spirit of the
invention.

It should also be understood that certain features of the
invention, which are, for clarity, described in the context of
separate embodiments, may also be provided in combination
in a single embodiment. Conversely, various features of the
invention which are, for brevity, described in the context of a
single embodiment, may also be provided separately or in any
suitable sub combination.

Any reference to prior art contained herein is not to be
taken as an admission that the information is common general
knowledge.

The invention claimed is:

1. An interface for actuating a device comprising:

a shaft having an extended position and an actuating posi-
tion arranged to actuate the device,

a resilient biasing member arrangement arranged to with-
draw the shaft from the actuating position to the
extended position,

a boss member arranged to be extended from the shaft to
receive digital pressure from a user, wherein when the
boss member receives the digital pressure, the boss
member is arranged to translate the shaft to an actuating
position arranged to actuate the device, wherein the boss
member has a retracted position and is arranged to
extend from the shaft when the boss member is rotated,
and

a crown arranged to at least partially enclose and snugly
receive the boss member, wherein the crown is arranged
to rotate the boss member when the crown member is
rotated.

2. An interface according to claim 1, wherein the boss
member is engaged to the shaft by a screw thread arrange-
ment.

3. An interface according to claim 1, wherein the boss
member includes an annular ring arranged to contact the
crown such that the crown is able to rotate the boss member
when the crown is rotated.

4. An interface according to claim 1, wherein the interface
further includes a resilient arrangement arranged to withdraw
the shaft from an actuating position.

5. An interface according to claim 1, wherein the resilient
arrangement is a spring.

6. An interface according to claim 1, wherein the interface
is arranged to be implemented within a housing of the device.

7. An interface according to claim 6, wherein the interface
is arranged to provide communication between an actuator of
the device housed within the housing and the exterior of the
housing.

8. An interface according to claim 1 further comprising a
detent arranged to resist the shaft from projecting pass a
predetermined distance.

9. An interface according to claim 8, wherein the shaft
includes a shoulder arranged to abut the detent at the prede-
termined distance.

10. An interface according to claim 1 further comprising a
sealing arrangement arranged to resist debris or liquids from
travelling through the interface.

11. An interface according to claim 10, wherein the sealing
arrangement includes at least one o-ring.

12. An interface according to claim 1 further comprising a
cover arranged to at least partially cover the crown.

13. An interface according to claim 1, wherein the device is
a wrist watch.



